concentration determination, rates of aerobic methane oxidation, nutrient and metal 25 concentration determination, and microbial molecular analysis (see below). 26
27

Methane concentration: 28
Samples for dissolved alkane quantification were collected as soon as the CTD rosette 29 was secured on deck, as described previously by Joye et al. 31 with some modifications 30 between cruises. Concentration of C 1 to C 5 alkanes were determined using headspace 31 extraction (May through 32 or a modified sonication/vacuum extraction technique (August through December) 32 , 33 followed by gas chromatography. A sub-sample (0.25 to 1 mL) gas sample was injected 34 into a gas chromatograph (model 8610C, SRI, California) equipped with a flame 35 ionization detector 31 . A temperature ramp was employed to elute C 3+ alkanes. 36
Concentrations were calculated by comparison to a certified mixed alkane standard (C 1 to 37 C 5 , including both n-and i-C 4 ) ( Amplification of Type I relatives OPU1 and OPU3 was achieved with primer set 82 putative_16S_OPU1F (5'-CAATGCCGCGTGTGTGAA-3') and putative_16S_OPU1R 83 (5'-CCTCTCTTCCCCCGACTGAA-3') for OPU1, and primer set putative_OPU3F (5'-84 AGCACTTTCAATTGGGAGGAAA-3') and putative_OPU3R (5' 85 GCCGGTGCTTCTTCTAAAGGT-3') for OPU3 41 . The unusual pmoA sequences were 86 originally detected using monooxygenenase intergenic spacer analysis (hereafter, 87
MISA)
42 and full length pmoA sequences were recovered subsequently following the 88 strategy reported in Tavormina 2013 42 . The MISA assay was validated on cultured strains 89 as reported in Tavormina et al. 42 . qPCR primers were developed from the full length 90 sequence using Primer3 software http://frodo.wi.mit.edu/primer3/. 91 amplification efficiency (as measured over 5 orders of magnitude template 94 concentrations). Cross reactivity between target plasmid templates is <1%, however these 95 primers may amplify related sequences in complex environmental samples. Quantitative 96 PCR reactions were performed in a StepOne Real Time PCR System (Applied 97 Biosystem), in a reaction consisting of 12.5µl of Power SYBR ® Green PCR Master Mix, 98 1µl of template DNA (1-6 ng/µl), 0.625µl of BSA (10 ng/µl), 1.25µl of each primer 99 (0.5µM final concentration), and water to a final volume of 25µl. qPCR programs 100 consisted in a 95ºC initial denaturation for 10 min, followed by 40 cycles of 95ºC for 15 101 sec and a one step annealing/extension of 1 min at 57ºC for Type I methanotrophs 16S 102 rRNA gene, as well as for OPU1 and OPU3, or 1 min at 60ºC in the case of Type II 103 methanotrophs. The limit of detection for the qPCR assays was estimated to be 30 copies 104 per reaction for Type I, 50 copies per reaction for Type II, 200 copies per reaction for 105 OPU1, and 56 copies per reaction for OPU3. All the results were standardized to theTCAAAATTCCGCACAATCTTT-3') were developed using Primer Express v 2.0. 117 OPU1 enumeration was performed using cycling conditions as reported previously for 118 the OPU3 pmoA phylotype. To enumerate the novel phylotype, a SYBR assay (Power 119 SYBR green, Applied Biosystems) was developed. 1µl each of template DNA, forward 120 and reverse primer (0.5µM final concentration), and water were added to a final volume 121 of 20µl. qPCR was performed with a 95ºC denaturation for 10 min, followed by 40 122 cycles of 95ºC (15") and an extension at 58ºC (1'). A final dissociation curve was 123 included. For all functional gene assays, CsCl-purified linearized plasmid DNA was used 124 as a standard. Primers displayed >95% amplification efficiency as measured over five 125 orders magnitude and cross reactivity between target templates was below detection. 126
Limit of detection for pmoA qPCR assays was 10 copies per reaction. The results were 127 standardized to the mL of seawater. grown up overnight at 37 ºC in freezing medium (LB + 100 µg/ml Amp + 10% glycerol). 151
One mL of the clones was spun down and cell pellets were sent to Laragen, Inc (Culver 152 City, CA) for Sanger sequencing. Sequences were also screened for closest relatives 153 using the blastn application of the NCBI database. Sequences were aligned using Clustal 154 X version 2.1 and manually adjusted using Seaview 44 . Operational taxonomic units 155 (OTUs) were defined as sequences sharing more than 97% similarity and were calculated 156 using MOTHUR 45 .
was used to evaluate tree topologies. Phylo_win version 2.0 was utilized to plot tree 162 topologies 44 whose robustness was tested by bootstrap analysis (1000 resamplings). 163
164
Supplementary Discussion 165
Evidence that Macondo Methane was Dispersed through the Water Column after June 166
2010: 167
The methane present in the water column at MC118 in June 2010 was distinct from the 168 This station is located 23 nm from MC252, which lead us to conclude that deepwater 183 plume methane was dispersed upwards through the water column in a broad fashion. 
